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WHAT IS CLAIMED IS: 
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1. A measuring method of an electro* energy 
distribution in a plasma region generat^ by- 
application of high frequency power, comprising the 
steps of: 

inserting a heating probe whiofli can be heated by 
current flow into the plasma region; 

applying a pulse voltage having a sufficient 
shorter period than a thermal ^ime constant of the 
heating probe to maintain the/heating probe in a state 
where the heating probe can yemit thermions; 

setting a state where /the >^^u^[iber of the thermions 




he number of plasma 
is set to be 
qu^ncy of the high 
bating potential of the 



emitted sufficiently incr^as 
vibrations of the emitte 
sufficiently higher tham t 
frequency power to cau^e t 

heating probe to follow a high frequency potential 

existing in the plasmas- 
detecting' a floating potential difference between 

a voltage period (M level) of the pulse voltage and a 

no-voltage period/ (L level) while varying the H level 

of the pulse voltage; and 

obtaining an electron energy distribution in the 

plasma region ®n the basis of the detected value . 
2. A measuring method according to claim 1, 

wherein, when emission electron saturation current Igs 

meets the foILlowing conditions of the equation, the 
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floating potential of the heating prol^*^ follows the 
high frequency potential vibration; 



copE= 



n1/2 



^1/2^ 



(k • Tv^/27tmrl/4 » ct)s (1) 
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, where copg is the number plasma vibrations of 
emission electrons (election ^density ng) / sq ''^^^ 
dielectric constant in y^-acyfom/e ^nd m are electron 
charge and mass, Ap ^ a ^rcpe surface area, is a 

probe temperature, y6nd k Bolt zmann ' s constant. 

3. A measujying method according to claim 1, 
wherein the pulsfe height (H level) the pulse voltage is 
increased or decreased for every 50 mV within a range 
of 5 to 50 \y&lts and the floating potential difference 
is detected for each increase or decrease . 
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4. A measuring apparatus yfor measuring an 
electron energy distribution £n a plasma region 
generated by a high frequency power, comprising: 

a heating probe havimg a probe portion which is 
inserted in the plasma /region to be heated by 
application of a puls4 voltage; 

a pulse power ^upply which applies heating pulses 
to the heating pr/be to heat the probe portion to a 
state that the jprobe portion can emit thermions; 

a detecting section which detects difference in 
floating volJfage between a voltage period (H level) and 
a no-voltac^ period (L level) of the pulse voltage; and 
a ca/culating section which obtains an electron 
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energy distribution in the plasma ^gion on the basis 
of the detected value detected b/ the detecting section. 

5. A measuring apparatus yaccording to claim 4, 
wherein the measuring appara'bas is equipped in a 
processing apparatus for performing one of a film 
forming processing, an etching processing and an 
annealing processing, ^d 

the probe portiofi is mounted in a chamber of the 
processing apparatu^ where the plasma region is 
generated, in an yelectrically insulated state, and the 
heating probe ±A in a potentially floating state. 

6. A me/suring apparatus according to claim 5, 
wherein the ^hamber is made of insulating material. 



7 . A measuring apparatus for measuring an 
electron energy distribution in a plasma region 
generated by a high frequency pow^, comprising: 

a heating probe having a probe portion inserted in 
the plasma region to be hea^^d by application of a 
pulse voltage ; 

a pulse power supply whicM /app^^s heating pulses 
to the heating probe Jco heat t/h^ probe portion to a 
state that the probfe portion cj^ 

a detecting /section whicl: 
elements integ^ted on a substrate and which detects 
difference in^ floating voltage between a voltage period 
(H level) a^d a no-voltage period (L level) of the 
pulse voM:age ; 



emit thermions ; 
comopi^es circuit 
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an A/D converting section which is proAyid^d on the 
substrate along with the detecting section lor on 
another substrate and which converts data /:)btained in 
the detecting section, to digital data; 

a first signal converting section vVhich has a 
function of converting an electric signral to an optical 
signal and vice versa and a function of performing 
communication and which converts the /data from the A/D 
conversing section, to an optical signal and transmits 
the optical signal, or converts an/optical control 
signal received, to an electric ^gnal; 

a second signal converting /sect ion which has a 
function of converting an elec/ric/ signal to an optical 



jrf orming 



optical signals- 



signal and vice versa and a &unctic 

communication and which conyerts the data Erom the 
first signal converting s^tion, t o an eJ^ctric signal 
or converts the control /ignal to' 

a calculating secTO_on which obtains an electron 
energy distribution iBi the plasma region on the basis 
of the data generate;9 by the second signal converting 
section; and 

a displaying/section which displays a table or a 
graph showing th^ electron energy distribution obtained 
by the calculating section, 

8. A measuring apparatus according to claim 7, 
which is desd/gned to be provided in a processing 
apparatus tolc forming film, performing etching or 
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performing annealing, by u^ng plasma generated by 
application of a pulse v;^ltaq«^^nd in which the probe 
is electrically insulted frora^4*e chamber of the 
processing apparatus^, in wmich ttW plasma region is 
provided, and is jset at a floating potential. 

9. A meaSiUring apparatus according to claim 8, 
wherein the cWamber is made of insulating material. 
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